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112 Anti-inﬂammatory action of gibberellin in cystic ﬁbrosis epithelial
cells is associated with reduction of kinase expression
A. Todd1, R. Barsden1, C. Kelly2, M. Ennis1, B.C. Schock1. 1Queen’s University
Belfast, Centre for Infection and Immunity, Belfast, United Kingdom; 2University
of Ulster, Londonderry, United Kingdom
Objectives: Inﬂammatory signalling − driven by activation of NF-úB − is neg-
atively regulated by the zinc ﬁnger protein A20. In CF A20 expression/function
is signiﬁcantly reduced and the lack of A20 is associated with reduced lung
function (Kelly et al. 2012, 2013). The plant diterpene gibberellin (GA3) has
anti-inﬂammatory properties by induction of A20 and reduction of the NF-úB
subunit p65, but A20 itself is NF-úB induced. The pro- and anti-inﬂammatory
effects of NF-úB may be mediated by different phosphorylation of p65, facilitated
by IKKa/b, Glycogen Synthase Kinase 3b (GSK3b) and Tank Binding Kinase 1
(TBK1) (Viatour et al. 2005).
We hypothesised that the anti-inﬂammatory action of GA is mediated by the p65
phosphorylating kinases.
Methods and Results: Using 14HBE16o− and CFBE41o− LPS signiﬁcantly
induced IKKa/b and GSK3b mRNA in CFBE cells. GA3 treatment alone may
induce IKKb and GSK3b. Importantly, GA appears to reduce the LPS-induced
expression of IKKa/b and GSK3b (8h after LPS).
Conclusion: IKKa and IKKb may activate the A20 ubiquitin-editing complex
by activating TAX1BP1 (Pelzer/Thome 2011) or A20 itself (Hutti et al. 2007).
Importantly, GSK3b is a key regulator of inﬂammation, phosphorylating p65 on
Ser536 and Ser468. In non-activated cells, GSK3b is constitutively active, giving
rise to p65 Ser468 phosphorylation, which is associated with negative control of
NF-úB. Further work will investigate the effect of GA3 on p65 phosphorylation
and on stimulated primary epithelial cells from patients with CF.
113 Increased susceptibility to enterovirus infections in a model for
cystic ﬁbrosis is associated with an impaired innate and adaptive
antiviral immune response
E. Svedin1, M.H. Hu¨hn1, R. Utorova1, P. Larsson1, K. Lind1, T. Pincikova1,2,
B.J. Scholte3, L. Hjelte2, M. Flodstro¨m-Tullberg1. 1Karolinska Institutet, Center
for Infectious Medicine, Dept. of Medicine, Stockholm, Sweden; 2Karolinska
Institutet, Division of Pediatrics, Dept. of Clinical Science, Intervention and
Technology, Stockholm, Sweden; 3Erasmus University Medical Center, Dept. of
Cell Biology, Rotterdam, Netherlands
Background: Cystic Fibrosis (CF) is caused by mutations in the cystic ﬁbrosis
transmembrane conductance regulator (CFTR) gene. The main cause of early
mortality is bacterial infections resulting in respiratory failure. Respiratory virus
infections predispose the CF lung to bacterial colonization. For reasons unknown,
CF patients suffer from more severe respiratory virus infections compared to healthy
individuals. Considering the importance of such infections on bacterial colonization,
knowledge on the impact of CFTR on the antiviral immune response is warranted.
Aim: Investigate if the most common mutation in CFTR (F508del) contributes to
an inefﬁcient antiviral immune response following viral infection.
Methods: Enterovirus infections, such as Coxsackievirus B3 (CVB3) are a common
cause of respiratory infections. Wild-type (wt) mice and CftrEURtm1 mice carrying
the F508del mutation were infected with CVB3 and viral replication, interferon
(IFN) secretion and antibody production were measured.
Results: Infected F508del mice have a decreased survival compared to wt mice,
p< 0.005. There was no difference in early virus replication but on day 7 post
infection F508del mice had higher viral titers in multiple organs. F508del mice had
a decreased ability to produce IFNa and failed to raise neutralizing antibodies to
the virus.
Conclusion: The inability to control viral replication in F508del mice results in a
high mortality and is linked to reduced IFNa production and a blunted production of
neutralizing antibodies. This indicates that the immunological effects of mutations
in CFTR are not limited to the lung and that multiple mechanisms contribute the
impaired antiviral response in CF.
114 Prevotella modulate the Pseudomonas aeruginosa mediated host
response in cystic ﬁbrosis bronchial epithelial cells
A. Bertelsen1, T. Schneiders1, J.S. Elborn1. 1Queen’s University Belfast, Centre
for Infection and Immunity, Belfast, United Kingdom
Objectives: The CF lung is host to a diverse microbiota including anaerobes such
as Prevotella spp. but their contribution to disease pathogenesis is unknown. We
hypothesised that Prevotella isolates from sputum signal through the Toll like
receptor (TLR) pathways to activate transcription of pro-inﬂammatory cytokines,
thereby modulating the host inﬂammatory response associated with P. aeruginosa.
Methods: CF bronchial epithelial cells (CFBE41o−) were incubated with either
P. aeruginosa or Prevotella spp. for 4 hours or P. aeruginosa for 2 hours followed
by Prevotella spp. for a further 2 hours in an anaerobic environment. RNA was
extracted from the cells for qPCR and nuclear protein was extracted to assess NF-úB
activation. In a separate experiment P. aeruginosa was exposed to secretory factors
from Prevotella spp. to assess the effect on growth.
Results: The transcriptional inﬂammatory response in the co-culture system was
signiﬁcantly reduced compared to the inﬂammatory response associated with
P. aeruginosa alone (Table 1).
Table 1. Relative expression of cytokine levels
Inﬂammatory marker CD14 TLR2 TLR5 IL-6 IL-8 TNFa CXCL-1 CRP IL-1b
P. aeruginosa fold mRNA levels 1.5 1.8 4 5.65 9.47 4.75 2.58 4.5 3
P. nigrescens fold mRNA levels 2.75 0.52 3.5 4.025 5.495 8.22 2.3 0 2.65
P. aeruginosa followed by P. nigrescens
reduced fold mRNA levels
0 0.27 0.66 2.9 3.6 0.5 1.7 0.05 1.1
There was also a reduction in nuclear NF-úB p50 and p65 in the co-culture
experiments. Further experiments showed that the growth of P. aeruginosa was
signiﬁcantly reduced by secretory factors from Prevotella spp.
Conclusion: These data indicate that Prevotella spp. are capable of inhibiting the
growth and possibly virulence of P. aeruginosa thereby leading to modiﬁcation of
host inﬂammatory pathways and a reduction in the host inﬂammatory response.
115 Comparison of serum resistance in Prevotella isolates cultured
from CF patients when stable and during pulmonary exacerbation
D. Mooney1, M. Tunney1, K. Graham1, S.J. McGrath1, L. McIlreavey1,
E. Johnson1, T. Matier1, J.S. Elborn1. 1Queen’s University, CF & Airways
Microbiology Research Group, Belfast, United Kingdom
Objectives: Prevotella are sensitive to the bactericidal effects of human serum, a
phenomenon predominantly mediated by the complement system. As such, putative
increases in complement levels during CF pulmonary exacerbation should act as a
selection pressure for organisms with a serum resistant phenotype. Thus, the aim
of this study was to compare the serum sensitivities of Prevotella isolates cultured
sequentially from CF patients during periods of clinical stability and exacerbation.
Methods: Prevotella isolates, with high similarity by PFGE, were cultured from
three CF patients during periods of clinical stability and exacerbation. The six
isolates were incubated in normal and heat inactivated pooled human serum for one
hour. The percentage survival was calculated relative to heat inactivated controls
and independent Student’s T tests used for analysis of results.
Results: See the table. Organisms isolated at the end of pulmonary exacerbation
were signiﬁcantly more resistant (P< 0.05) to the bactericidal effects of human
serum than matched isolates cultured when patients were clinically stable.
Table: % Survival of matched Prevotella isolates in serum
% Survival ±SD (N= 3)
Patient (gender, age) Clinically stable Start of
exacerbation
End of
exacerbation
P value
Patient 1 (M, 29) 0.12±0.02 0.08±0.04 − 0.21
Patient 2 (M, 25) 42.6±4.3 − 60.4±7.2 0.02
Patient 3 (F, 21) 22.2±4.0 − 95.6±3.1 <0.001
Conclusion: Prevotella serum resistance increases during CF pulmonary exacerba-
tion and may reﬂect adaptation to their environment within the CF lung.
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